Introduction
Protection of the stratospheric ozone layer, our shield against damaging solar ultraviolet radiation, has been largely achieved through international protocol [Montreal, 1987] . The idea that human activities could severely deplete the ozone on a global scale was first proposed [Crutzen, 1970; Johnston, 1971 [Ehhalt, 1974] ; and bromine [Wofsy et al., 1975] . Of all, bromine is the most potent on a moleculeper-molecule basis.
The primary source gases identified with transporting bromine into the stratosphere have been well measured [Schauffier et al., 1993] . Their decay in the stratosphere is consistent with the release of chemically active bromine (Bry), 
Natural Modes of the {CH3Br, Bry} System
In atmospheric chemistry the continuity equation (2) for the concentration of each species at a given spatial location x: can be expressed in terms of its local net chemical production p: and its transport tendency V4)• (i.e., the flux divergence). We solve equation (2) 
ODPs and the Transient Response
The ozone depletion potential (ODP) for a halocarbon is meant to measure the cumulative environmental impact (i.e., 03 depletion) from a single release of a gas ratioed to that from an equal release of CFC13. Instead of being computed as the true transient response following release of the gas, this cumulative impact is assumed to be the product of (1) the global-mean steady state lifetime and (2) the steady state concentration of active chlorine/bromine in the stratosphere corresponding to the amount of source gas emitted [e.g., WMO, 1995] . This approximation is rigorously correct as proven by , although the timescale is misleading as seen in Figure 1 , and further, the steady state lifetime must be calculated using the comparable emission pattern.
The true transient response of CH3Br or Bry can be written exactly for any altitude in terms of the modes (equation (6) The PE transients give the history of a single pulse, which is meant to be integrated by the ODP. CH3Br at 0 km'(equation (7)) begins at 3.38 ppt and evolves as a mix of rapidly and more slowly decaying terms that integrate (product of coefficients and timescales, 1/Ck) to 1.03 ppt yr. The coefficients of each exponential in equation (7) are the 0-km values in' Figure  7 . The content is scaled to the steady state profile of 1 ppt. A theorem equates the integral to the SS lifetime multiplied by the SS mixing ratio . The correct lifetime is 1.03 years. Indeed, the corresponding equation for the SS CH3Br at 0 km (from Figure 6 ) can be easily calculated by integrating over an infinite prehistory of pulsed emissions, that is multiplying the coefficient in equation (7) For the simple atmospheric chemistry of the {CH3Br, Bry} system here the timescales of transport and chemistry are combined into the timescales ol the long-lived, global modes. sions (B3) the two different sources can be separated using case B2. In Table 1 the diagnostics split B3 into that component due to surface emissions (7 ppt at 0 km) and that due to 
